The ovarian response to 14 days of GnRH-analogue (GnRHa) 
INTRODUCTION
In stimulated as well as in unstimulated cycles the uteroovarian arterial blood flow during the preovulatory period is increased. Likewise, the blood flow remains high throughout the luteal phase on account of the increased diastolic flow (1) (2) (3) (4) . In patients with polycystic ovary syndrome (PCOS) the uteroovarian arterial blood flow remains unchanged throughout the cycle (3, 5) .
Through the empirical evidence showing that ovulation induction is more successful in patients with hypothalamic amenorrhea than in patients with PCOS, coadministration of GnRH analogue (GnRHa) has become the treatment of choice considering the knowledge that pituitary desensitization causes a condition similar to hypogonadotrophic hypogonadism. The beneficial effect of GnRHa on synchronous follicle development and oocyte quality by lowering the serum level of LH has also been confirmed (6) .
The purpose of this study was to evaluate the ovarian response to 14 days of GnRHa administration in patients with PCOS by measuring hemodynamic parameters and hormonal profile.
MATERIALS AND METHODS
Forty-two patients undergoing in vitro fertilizationembryo transfer (IVF-ET) were included in the prospective controlled study: 20 patients with PCOS represented the study group, and 22 patients with NMCs the reference group.
The inclusion criteria for the study group were an improper luteinizing hormone (LH): follicle stimulating hormone (FSH) ratio greater than 2 (for baseline values), oligomenorrhea (10 of the 20 patients had sporadic ovulation registered and confirmed by ultrasound), and at least 10 follicles sized less than 8 mm in diameter in the subcapsular region around hyperechogenic central stroma found by the ultrasound scan in each ovary. The inclusion criteria for the control group were tubal infertility and regular ovulatory menstrual cycle.
In all patients ovarian stimulation was performed using GnRHa (Superfact; Hoechst AG, Frankfurt/ KEY WORDS: androstendione; luteinizing hormone; polycystic ovary syndrome; uteroovarian arterial blood flow.
enia.
Main, Germany) applied on day 22 of the cycle at a daily dose of 0.6 ml (600 pg) s.c. for 14 consecutive days.
Vascular impedance expressed in terms of the resistance index (RI) of the uteroovarian arterial blood flow was measured on days 4, 13, and 22 of the cycle, when GnRHa administration was introduced, and after 14 days of GnRHa administration. The Doppler ultrasound, in both color and spectral mode, had a frequency of 6.5 MHz (Bruel & Kjaer Colour Doppler 3535, Gentofte, Denmark). The system operates at a power output of less than 100 mW/cm 2 spatial peak temporal average in both imaging and Doppler modes. A highpass filter of 125 Hz was used.
Serum levels of LH and androstenedione were determined synchronously.
LH was assayed by chemoluminiscence with BykSangtec LIA kits (Byk-Sangtec, Konstanz, Germany) on an LIA-mat System 300 (Byk-Sangtec, Konstanz, Germany). The sensitivity of the assay for LIA determination of LH was 0.5 IU/L. The intraassay coefficients of variation (CV) were 4.8, 5.9 and 6.5% for pool sera at 28.8, 53.9, and 164 IU/L, respectively. The interassay CV were 10.6, 8.1, and 10% for pool sera at 62, 30, and 60 IU/L, respectively.
Androstendione was measured with a commercially available RIA kit (Immunotech International, Marseille, France). The sensitivity of the assay for RIA determination of androstenedione in serum was 0.14 nM, and the intrassay CV were 7.1, 7.1 and 5.6% for pool sera at 2.8, 9.6, and 30.4 nM, respectively. The interassay CV were 11.9, 9.3, and 6.0% for pool sera at 3.2, 9.6, and 31.6 nM, respectively.
Statistical Evaluation
The data in the PCOS and NMC groups were compared at given time points by an unpaired Student's / test. The significance was defined as P less than 0.05. All values are given as mean ± SD.
RESULTS
The patients in the PCOS group were further divided into anovulatory (n = 10) and ovulatory (n = 10) PCOS patients, whereas in the NMC group only one patient was anovulatory.
The dynamics of vascular impedance in the uterine artery in PCOS patients was constant regarding various phases of unstimulated cycle. On day 22, the RI was lower in the NMC group (« = 21) compared to anovuJournal of Assisted Reproduction and Genetics, Vol. 14, No. 10, 1997 latory PCOS cycles (n = 10) (0.82 ± 0.04 vs 0.86 ± 0.04; P < 0.05) (Fig. 1) .
After 14 days of GnRH administration, the RI remained unchanged in the anovulatory PCOS cycles (P = NS), whereas in ovulatory NMC cycles (« = 21) it increased from 0.83 ± 0.04 to 0.87 ± 0.05 (P < 0.05) (Fig. 1) .
By measuring vascular impedance in the hilum of the left ovary (LO) and the right ovary (RO) in different parts of studied cycles, no differences were noted in the anovulatory PCOS group (P = NS) (Fig. 2) . In contrast, the situation was different in the NMC group, in which vascular impedance in the hilum of the active ovary (AO) was found to be lower compared to the inactive one (IO) on days 4, 13, and 22 and after 14 days of GnRHa administration (Fig. 2) .
Serum LH levels were higher in the PCOS (n -20) than in the NMC group (« = 22) on day 22 (9.40 ± 9.72 IU/L vs 2.08 ± 3.45 IU/L; P < 0.05) and after 14 days of GnRHa administration (0.87 ± 0.77 IU/ L vs 0.41 ± 0.27 IU/L; P < 0.05) (Fig. 3) . Serum androstenedione levels were higher throughout the cycle in the PCOS group compared to the NMC group (P < 0.05) (Fig. 3) .
DISCUSSION

Vascular Impedance in the Uterine Artery
Vascular impedance in the uterine artery is decreased by the end of the follicular phase, being the lowest just before ovulation. Considering the cycle as a whole, the blood flow is highest in the luteal phase on account of the diastolic flow (1-3). These observations were also confirmed in this study.
In PCOS patients vascular impedance remained unchanged throughout the cycle. On day 22 of the cycle, vascular impedance and serum LH levels were significantly higher than in the NMC group, whereas serum levels of androstendione in the PCOS group were significantly higher throughout the cycle. The relation between high serum LH and androstenedione levels, on the one hand, and vasoactive substances, on the other, has not been defined so far. Nevertheless, we know that at the time of ovulation, when the LH surge coincides with the PgF 2ct and oxytocin surges, vascular impedance in the uterine artery is increased (7) (8) (9) . The aforementioned consideration is suggestive for a similar explanation in PCOS patients.
The difference in hemodynamic parameters between the PCOS and the NMC group was also detected after 14 days of GnRHa administration. Vascular impedance in the uterine artery of patients with PCOS was high on day 22, and GnRHa administration did not change it, probably because it was already maximal at the beginning of the studied cycles. In the NMC group the measurement of the uterine blood flow reflects the suppressive effect of GnRHa administration.
Vascular Impedance in the Hilum of the Ovary
In this study, the topographic locations of ovaries and their vessels were changed in most of the patients, because of previous surgical adnexal procedures. We overcome these problems by measuring the lowest vascular impedance in the hilum of the ovary. In this way the vessels nourishing the follicles and corpus luteum were selected (10) . The sonograms of ovarian hila were similar to those of the uterine artery, thus we presumed that the uterine part of the ovarian arterial blood flow was measured. The dynamics of vascular impedance in the hilum of the ovary was comparable with vascular impedance in the ovarian artery in the NMC group (1, 3) .
Studies performed by various authors have shown that in the active ovary of NMC patients, the diastolic flow gradually increases during the late follicular phase, whereas the blood flow in the luteal phase remains high due to vasodilatation. In the sonograms of the inactive NMC ovary, diastolic flow is absent, whereas a high vascular impedance persists throughout the cycle (1, 3, 11) .
In their study of the normal menstrual cycle, Hata et al. (1) did not prove the difference in blood flow during the early follicular phase, whereas Taylor et al. ovulate. This puts the aforesaid diagnostic method before the methods based on recognition of the dominant follicle and periovulatory endometrium with the B-mode US scan.
In NMC patients there was an increased vascular impedance in the inactive ovary in comparison to that in the active ovary, and it was the same as in polycystic ovaries. The explanation may be that in PCOS patients, although demonstrating serum E 2 levels similar to those of NMC patients, the increased vascular impedance may result from either decreased or inadequate local synthesis of estrogens in the ovary itself.
In PCOS patients 14-day GnRHa administration does not increase vascular impedance. The situation is different in the ovaries of normally cycling women, in whom the vascular impedance increases significantly in both the active and the inactive ovary. These results confirm the presumption that polycystic ovaries permanently secrete vasoactive substances and androgens, which may increase the vascular impedance to such an extent that the addition of GnRHa does not have any effect on the blood flow.
We conclude that in PCOS patients 14-day GnRHa administration does not affect the uteroovarian arterial blood and proved too short to suppress androstendione discharge.
